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HAumbolds, Cal., in 1887; 120 at Fort Mojave, Ariz., in 1889;
119 at Fort Miller, Cal., in 1853, and at El Dorado Canyon,
Nev., in 1889; 115 at Saint George, Utah, in 1889; and 114 at
Gibson, Kans., in 1889,

The Jowest temperatures reported by regular stations of the
Signal Service were: 36 at Tatoosh Island, Wash., 20th; 37
at Baker City Oregon, 10th, and at Fort Washakie, Wyo.,
11th; and 38 at Northfield, Vt., 21st. The minimum temper-
ature was below 50 north of a line traced from the Maine coast
southwestward to south-central Pa., tbence northward to
western N. Y., thence irregularly westward to eastern Wyo.,
thence southward to central N. Mex., thence northwestward
to northern Utah, thence south of west to east-central Cal.,
thence northward to northern Cal., and thence southward,
inside the coast line, to San Francisco, Cal. The minimum tem-
perature was highest, 74, at Yuma, Ariz., and was 70, or above,
at Jupiter, Fla., Galveston, Corpus Christi, and Rio Grande
City, Tex. The reports of United States Army post surgeons
and state weather service and voluntary obLservers show the
following minimum temperatures in states and territories
where temperature falling below 40 was reported: Breck-
enridge, Colo., 26; Soda Springs, Idaho, 27; Elko (2), Nev.,
28 ; Berlin Mills, N. H., Bangor, Me., and Virginia City, Mont.,
30 ; Happy Valley and Beulah, Oregon, 31; Huntingdon, Pa.,
and Boca, Cal., 33; Number Four, N. Y., 34; Waterville,
‘W ash., and Coolidge, N. Mex., 35; Aberdeen, 8. Dak., 36;
Orangeville, Ohio, Lake Cochituate, Mass., and Fort Bridger,
‘Wyo., 37; Oceanic, N. J., Christiansburgh, Va., and several
astations in N, Dak., 38; and Greenwood, Wis., 39.

At the following named stations of the Signal Service the
minimum temperature for the current month was aslow or
lower than previously reported for July: New Haven, Conn.,
18 years record, 49, 1 below minimum of 1885; Albany, N. Y.,
17 years record, 48, the same as 1876; Philadelphia, Pa., 20
years record, 54, 2 below 1883; Atlantic City, N. J., 17 years
record, 52, 1 below 1880; Baltimore, Md., 20 years record, 55,
1 below 1885; Washington City, 20 years record, 53, 1 below
1886; Lynchburgh, Va., 20 years record, 54, the same as 1885;
Soutflport, N. C., 15 years record, 58, 2 below 1885; Wilming-
ton, N. C., 20 years record, 58,2 below 1888; Jacksonville,
Fla., 19 years record, 66, 2 below 2 or more years; New
Orleans, La., 20 years record, 68, 2 below 1882; Fort Smith,
Ark., 9 years record, 58, 2 below 1889; Columbus, Ohio, 13
years record, 50, 1 i)elow 1885; Rochester, N. Y., 19 yeoars
record, 47, the same as 1886; and Cleveland, Ohio, 20 years
record, 50, 2 below 2 or more years.

(O RANGES OF TEMPERATURE,

The greatest and least daily ranges of temperature at regular
stations of the Signal Service are given in the table of.mis-
cellaneous meteorological data. The greatest monthly ranges
of temperature oceurred in the northern plateau region, where
they exceeded 60, whence they decreased westward to less than
20 on the immediate Pacific coast, southward to less than 40
over the southeast part of the plateau region, southeastward to
less than 30 on the Gulf and south Atlantic coasts, and east-
Wal:d to less than 40 over the southern part of the upper lake
region; from the Lake region the monthly ranges increased to
more than 50 in northwest New England, whence they decreased
to less than 30 on the southeast coast of New England.

O rrost.

On the 20th light frost was reported in Litchfield Co., Conn.,
which caused some damage to teuder plapts in low ground. On
the 21st light frost occurred in Ononda-b and Delaware coun-
ties, N, Y., and in Baltimore Co., Md. On the 20th and 21st
light frost occurred generally in northern Ohio, and on the 21st
heavy frost was reported at Youngstown, Ohio, and a few miles
north of that place considerable damage was caused to carn
and potatges. On the 22d light frost was noted at Oaklatd,
Md. Nd¥rost was reported in the central valleys. In the
plateau region light frost occurred near Great Salt Lake, Utah,
on the 10th and 11th, and at Qarson City, Nev., on the 11lth,
30th, and 31st. Light frost was noted in southwest Montana
on the 31st. On the Pacific coast light frost was reported in
northwest Oregon on the 10th.

TEMPERATURE OF WATER.

The follong table shows the maximum, minimum, and
mean water temperature as observed at the harbors of the
several stations; the monthly range of water temperature;
and the mean temperature of the air for July, 1890:

Temperature at bottom, Mean tem-
perature
Stations. Monthl tt)}f‘ air ‘:t:
: on e 8
Max. | Min. | Range. oy 14 on.
o [ o o o
Boston, Mass ....coeviveeeceareoeanens 69.0 | 61.7 7:3 65.5 71.0
Canb ,i“ort, Wash....... 64.9 62.4 2.5 63.g 57.8
Charleston, 8. C.... ..... 87.5| 8o.0 7-5 83. 79-8
Eastport, Me ............ 52.0 | 46.8 5.2 49-3 60.8
Galveston, Tex .... £8.0 83.5 4.g 85.7 82.7
Key West, FIa c.ovvreiarssseocscorens 88.8 84.0 4. 87.0 82.2
Portland, Oregon .oveeeesvrecnecorrses 71.0 64.5 6.5 68.0 65.5

0 PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United Statesand
Canada for July, 1890, as determined from the reports of
nearly 2,000 stations, is exhibited on chartiii. In the table of
miscellaneous meteorological data the total precipitation and
the departure from the normal are given for each Signal Ser-
vice station. The figures opposite the names of the geograph-
ical districts in the columns for precipitation and departure
from the normal show, respectively, the averages .for the sev-
eral districts. The normal for any district may be found by
adding the departure to the current mean when the precipita-
tion is below the normal and subtracting when above.

The heaviest precipitation reported was 19.21, at Manatee,
Fla.; the monthly precipitation exceeded 10.00 in areas in the
south Atlantic and east Gulf states, at Marengo, Ind., and in
the Chiri Cahua Mountains, Ariz. Over a greater part of
California and at a number of stations in the west part of the
plateau region south of the 45th parallel no precipitation was
reported, and over the northern and middle plateau regions
and on the eastern slope of the Rocky Mountains the rainfall
for the month was generally less than 1.00,

The precipitation was in excess of the July average in the

south Atlantic and east Gulf states, the lower Rio Grande
valley, the east part of the southern plateau region, within an
area extending from southeast Wyo. over north Nebr. and
south South Dakota, on the immediate north Pacific coast,
and at Canadian stations from Manitoba to Quebec; else-
where it was deflcient. The greatest excess occurred on the
east Gulf coast, where, at Pensacola, Fla., 11 years record, it
was more than 7.00, and on the S. C. coast, where it was more
than 5.00 at Charleston. The greatest deflciency occurred
from the Ohio Valley westward over Kans., in the north part
of the upper Mississippi valley, and in northeast 8. Dak.,
where it exceeded 3.00.

At the following-named places the precipitation for the cur-
rent month was the heaviest reported for July: Southport, N.
C., Statesburgh, 8. C., and Pensacola, Fla.; and at the follow-
ing-named places it was the least on record for July: Grampian
Hills and Wellsborough, Pa., Nashville, Tenn., Lexington,
Ky., Riley, Ill,, Erie, Pa., Cresco, Iowa, Bismarck, N. Dak.,
La COrosse, Wis., Saint Louis, Mo., Fort Sully and Huron, 8.
Dak., Wellington, Kans., Fort Custer, Mont., North Platte,
Nebr., Concordia and Dodge City, Kans. At Red Bluff, Los
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Angeles, Sacramento, and San Diego, Cal., no precipitation
occurred, and no precipitation was reported for July of several
preceding years.

Considered by districts the average percentage of the normal
in districts where the precipitation was in excess for July, 1890,
was about as follows: lower Rio Grande valley, 145 per cent.;
south Atlantic states, 136 per cent.; east Gulf states, 133 per
cent. ; north Pacific coast, 113 per cent.; and southern plateau
region, 106 per cent. In districts where the precipitation was
deficient the percentage of the normal was about as follows:
middle-eastern slope of the Rocky Mountains, 26 per cent.;
upper Mississippi valley, 39 per cent.; northern plateau region,
42 per cent.; middle plateau region, 45 per cent.; lower lake
region, 51 per cent.; Ohio Valley and Tennessee, 52 per cent.;
northeast slope of the Rocky Mountains, 56 per cent.; west Gulf
states, 57 per cent.; Missouri Valley and extreme northwest, 67
per cent. ; upper lake region and southeast slope of the Rocky
Mountains, 75 per cent.; New England, 77 per cent. ; Key West,
Fla., 86 per cent.; middle Atlantic states, 97 per cent.; south
Pacific coast, no rain fell, normal about 0.02; middle Pacific
coast, precipitation about normal.

For the period January to July, 1890, inclusive, the precipi-
tation on the middle Pacific coast averaged about } greater,
and in the west Gulf states, the Ohio Valley and Tennessee,
and the lower lake region y; to y¥; greater than the average,
while in the south Atlantic and east Gulf states, at Key West,
Fla., in the Missouri Valley, on the northeast and middle-
eastern slopes of the Rocky Mountains, in the middle plateau
region, and on the south Pacific coast it averaged aboat § of
the normal amount for the period named.

DEVIATIONS FROM AVERAGE PREOCIPITATION.

The following table shows for certain stations, as reported
by voluntary observers, (1) the average precipitation for
July for a series of years; (2) the length of record during
which the observations have been taken and from which the
average has been computed; (3) the total precipitation for
July, 1890; (4) the departure of the current month from
the average; (5) and the extremes for July during the period
of observation and the years of occurrence :

- ° - ¢ B
EM ¢ |50 & U {5) Extremes for July.
foared o - g
e | & B, ed
State and station.{| County. %TS 2128 g g Greates Least
A AR Q| Qe
: ° 5§ |S H 3
=Bl 2 5 < |Am’t) Year. | Am't. | Year,
— Kl ~— -~
Arkansas. Inches| Vears | Inches) Inches.|nch Inches.
Lead Hill ........ Boone.,...... 5.63 8 | 1.84 | —3.79 |11.60 1883 1.15 | 1888
California.
Bacramento...... 8acramento .| 0.02 40 } 0.00 | —0.02 | 0-55 1860 ©.00 .
Connecticut.
Middletown ..... Middlesex...| 4.52 28 | 4.16 | —o0.36 |13.43 1889i 1.54 | 1870
Merrgt's Island .| Brevard ..... 6-03 12 | 9.34 | 43-31 [11.72 1884 0.86 | 1883
eor|
Forsyth.......... Monroe......} 4.51 16 | 5.35 | <0.84 {12.70 1887 0.32 | 1878
Peoria ...000-00ee Peoria . ..... 4.07 34 |0.972|~3.35]8-87 1860 0-47 | 1886
Riley ...cooueeene McHenry....: 3.85 391|053 | —3-32| 9-99 1862 0.53 | 1890
Logansport....... CasB......... .2, 15 | 2.43 | —0.82 1 0.62 | 18
Vevny;? ......... 8witzerland . 20}5 zg 5.6:1’ +1.54 ; 15”82 0.90 18652
owa.

TOBCO «.oevenraae Howard ..... .51 17 | 1.32 | —3.19 [12.70 1883 1.32 | 1
Monticello....... ones,....... :.io 35| 1.79 -2.62 10.93 188; o- 118330
BRD. . coevionnns Harrison ....| 5s.49 | 24 | 2.29 | —3.20 [13.00 187! 2.20 1

Lawrence . Dougl 86
WIence ..oeouee ouglas ..... 4-45 25| 1.86 | —2.89 | 7-85 1861 0.-11 | 3886
Wellington ...... Sumner. ....| 4. 1 .46 | —3. . b 0.
O 4.36 1o 4 390|799 889 46§ 1890
Grand Coteau .../ 8t. Landry ..| 4.42 {25 PETTON PPN N FOPORO P rres
aine.
Orogt} T Penobscot...| 3.44 20 | 3.84 | 40.40 | 7.12 1887 1.05 | 1886
Cuﬂn’lber and . .... Allegany ....| 3.65 18| 1.67 | —1.98 5.59 1887 1.01 | 1885
Ambherst ......... Hampshire..| 4.58 54 | 5.56 | —o. 13 8 1874 0. 1
Newburyport ....| Essex ....... 397 12 | 2.90 —1.878 6.;’; 1883 r.zg xg;
Bomi;g%g ........ Bristol ...... 3-88 18 | 3.26 | —0.62 | 7.52 1880 2.04 | 1886
ichigan.
Kalamazoo....... Kalamazoo..| 3.64 14| 1.14 | —2.50 | 6.50 1877 0.79 | 1887
‘Thornville....... Lapeer ...... .16 10 | —2.06 | 6. 88, .
" Mnnﬁqw . pe 31 13 o 69| 1833 | o0.47 | 1881
inneapolis .....] Hennepin....| 3. I. —1.38 | 6. .
o e, . P! 3 o&i 24 | 1.90 6.26 | 1875 | o©0.43| 1877
Fort 8Bhaw ....... LewisaClarke| 1.04 ! 20| 0.70 | —0.34 | 2.66 1884 0.00 |'71,"74

" | Md., N. Mex., R. L, Vt., and W, Va,

Deviations from average precipitation—Continued.

Q k-4 - E
S, 5 | > o
T § c] & (s) Extremes for July.
&5 & 17 | g8
. gz | 2 |24 2 &
State and station. County. ?;: f'o - =5 Greatest. Least
S [ > .
£E| § |5 25
- g = = Q
- = | = Am’'t.| Year. | Am’t. | Year.
{ H
New Hampshire. | i Inches) Years| Inches| Inches. | Inch Inches.
Hanover ......... Grafton...... I'3.47| 44| 385 |+0-38{8.48] 1877 1.24| 1854
New Jersey. |
Moorestown..... Burlington ..} 4.32 27 | 400 } —0.32 | 7-94 1889 1.40 { 1882
South Orange ....| Essex ....... 5.33 19 | 5.74 | 40.41 {18.58 1889 1.03 | 1881
. New York. ot 8 6 , . 80
00perstown..... 8EZ0..e0es. 4.1 361! 3. —0.79 | 7.92 1863 o. 1868
Palermo......... O8SWego...... 3.27 36 3-.23 .41 | 6.60 1874 .64 | 1882
North Carolina.
Lendrdfx&; ....... Caldwell..... 4-76 171 9.20 | 4+2.44 | 9-10 1886 1.70 | 1884
N. Lewisburgh ..| Champaign..| 4 18 | 0.30 | —4.66 | 8.60 1876 0.30 [ 1890
Waueseon ........ Fulton ...... 3 18 [ 0.48 )| —3.38 | 7.26 1872 0.31 | 1886
Albany Linn.sseceon. 0.5 xg 0.38 | —0.17 | 1.87 1884 0.00 .
Eola Polk......... 0.4 18 | 0.05 | —0-43 | 2.29 1884 0.00 .
D {)’eenneylva w 5 a8
yberr ayne ...... 4.82 19 | 4.45 | ~—0.37 | 9.2 1887 0.00 | 1868
Gram 1’;m Hills..| Clearfield.,..| s.11 19 | 3-24 | —1.87 | 7-33 1889 324 | 1890
Wellsborough ...| Tioga........ 6.82 11 | 2.65 | —4.17 {12.30 1880 2.65 | 1890
South Carolina.
Statesburgh ..... Sumter...... 3-93 9834 | +4-41|8.34 1890 1.70 | 1864
Tennessee.
Austin........... Wilson...... 4-19 22 | 0.26 | —3.93 |10.13 1880 0.20 | 188y
Texas.
New Ulm ........ Austin ...... 3-98 18 | 1.17 | —2.81 |14.38 1873 0.00 | 1884
Vermont,
Strafford......... Orange ...... 4:63 17 | 4.00 | —0.63 | 6.77 1873 2.00 | 1881
Virginia.
Birdsnest........ Northampton| 4.27 21 { 3.55 | —0-72 | 8.90 1877 .25 | 1873
Washington. -
Fort Townsend..| Jefferson....{ 0.84 15 | 1.01 | 40.17 | 441 1888 o.01 [ 1889
Wisconsin.
Madison ......... Dane ..ec..0. 4-44 21 | 1.81 | —2.63 | 9.47 1881 0.79 | 1886
*Gemnerally. § Not received.

EXCESSIVE PRECIPITATION,

Monthly precipitation to equal or exceed 10 was reported at
6 stations in Fla.; at 4 stations in Ga.; at 3 stations in
Miss.; at 2 stations in N. C.; and at 1 station in Ala., Ind.,
La., S. C., and Va.; the greatest, 19.21, being reported at
Manatee, Fla.

In July of preceding years monthly precipitation to equal or
exceed 10 has been reported for 32 years in Fla.; for 20 years
in Ga.; for 18 years in S. C.; for 16 years in N. Y.; for 14
years in Kans.; for 13 years in N. H. and N. C.; for 12 years
in Iowa, La., and Mo.; for 11 years in Ala.; for 5 to 10 years
in Ark., Ill., Ind., Mass., Mich., Minn., Miss., Nebr.,, N. J.,
Ohio, Pa., Tenn., Tex., Va.,and Wis.; and for 1 to 4 years in
Ariz., Colo., Conn., the Dakotas, Del., D. C., Ind. T., Ky.,
In states and territories
other than those named precipitation to equal or exceed 10 has
not been reported for July of preceding years. The following
are notably heavy rainfalls reported for July of preceding
years: 28.11 at White, Tenn., in 1883; 25.88 at Fernandina,
Fla., in 1864; 24.52 at Fort Brooke, Fla., in 1840; 23.90 at
Mount Washington, N. H., in 1884 ; 22.24 at Fort Brooke, Fla.,
in 18566; 21.86 at Lake Hook, Minn., in 1872; 21.31 at Fort
Brooke, Fla., in 1848; 21.12 at Wilmington, N. C., in 1886;
21.09 at Auburn, Ala., in 1887; 20.50 at Kentland, Ind., in
1869; 20.45 at Diamond, Ga., in 1889; 20.43 at Savannah,
Ga., in 1847; and 20.18 at Opelika, Ala., in 1887,

Precipitation to equal or exceed 2.50 in 24 hours was re-
ported at 15 stations in Ga., and on 10 dates, the 3d, 7th, 17th,
20th, 21st, 23d to 26th, and 28th; at 10 stations in Tenn., and
on 4 dates, the 13th, 14th, 23d, and 24th; at 9 stations in Fla,.,
and on 8 dates, the 4th, 10th, 20th to 23d, 25th, and 26th; at
9 stations in Nebr., and on 3 dates, the 18th to 20th; at 7 sta-
tions in N, Y., and on 5 dates, the 18t to 3d, 256-26th; at 5
stations in La., and on 5 dates, the 23d to 27th; at 5 stations
in Mass., and on 3 dates, the 25th, 26th, and 29th; at 5 sta-
tions in Mtss., and on 7 dates, the 2d, 13th, 20th, 22d to 24th,
and 26th; at 5 stations in Mo., and on 5 dates, the 15th, 18th,

120th, 21st, and 23d; at 4 stations in Ala., on the 24th; at 4

stations in Conn., and on 2 dates, the 17th and 25th; at 4 sta-
tions in Kans., and on 5 dates, the 3d, 14th,15-16th, and 224 ;



JoLy, 1890.

MONTHLY WEATHER REVIEW.

179

at 4 statious in N. C., and on 6 dates, the 16th, 18-19th, 24th,
28th, and 29th; at 4 stations in 8. C., and on 3 dates, the
24th, 27th, and 28th; at 4 stations in Tex., and on 4 dates, the
3d, 4th, 25th, and 26th; at 3 stations in Ill., and on 3 dates,
the 14th, 15th, and 31st; at 3 stations in Ind., on the 23d; at
8 stations in Ky., and on 2 dates, the 14th and 23d; at 3 sta-
tions in W. Va., and on 3 dates, the 1st, 2d, and 16th; at 2
stations in Iowa, and on 2 dates, the 12th and 19th; at 2 sta-
tions in Mich., and on 4 dates, the 7-8th, and 22-23d; at 2
stations in Va., and on 2 dates, the 28th and 29th; at 1 sta-
tion in N. H., on the 25-26th; at 1 station in N. J. on the
28th ; at 1 station in N. Dak. on the 14th; at 1 station in 8.
Dak. on the 24th; at 1 station in Ohio on the 1st; at 1 sta-
tion in Pa. on the 15th; and at 1 station in Vt. on the 2-3d.
Among the heavier rainfalls reported for this period are:
8.26 at Fort Barrancas, Fla., 22-23d; 7.50 at Saint Francis
Barracks, Fla., 22-23d; 7.00 at Marengo, Ind., 23d; 6.64 at
Manatee, Fla., 4th; 6.34 at Cheboygan, Mich., 7-8th; 6.10
at QGrand Junction, Tenn., 13-14th ; 6.07 at Charleston, 8. C.,
27-28th; 5.91 at Counstableville, N. Y., 1st; 5.00 at Charles-
ton, Ill., 31st; 5.00 at Andersonville, Tenn., 13th; 4.256 at
Blakely, Ga., 20th; 4.20 at Quitman, Ga., (th; and 4.00 at
Valley Head, Ala., 24th. .

In July of preceding years precipitation to equal or exceed
2.50 in 24 hours has beeun reported for 20 years in Kans.; for
16 years in Jowa; for 15 years in Nebr.; for 14 years in Ind.,
N. C., and 8. 0.; for 13 years in Ga., Pa., and Tex.; for 12
years in the Dakotas, Fla., Ill., and Obhio; for 11 years in Mo.
and N. J.; for 5 to 10 years in Ala., Conn., D. C., Ind. T.,
Ky., Md., Mass., Mich., Minn., Miss.,, N. H., N. Y., Tenn.,
Va., and Wis.; and for 1 to 4 years in Ariz., Ark., Colo., Del,,
Me., Mont., N. Mex., Oregon, R. L., Utah., Vt., and W. Va,
In states and territories other than those named precipitation
to equal or exceed 2.50 in 24 hours has not been reported for
July of preceding years. ‘ )

Among the heavier rainfalls reported for 24 hours in July
of preceding years are: 12.00 at Lambertville, N. J., 16th,
1865; 10.00 at Union Point, Ga., 20th, 1837; 8.57 at South
Orange, N. J., 30th-31st, 1889; 8.00 at Logan, Iowa, 10th,
1878; 7.75 at Nashua, Iowa, 9th, 1831; 7.61 at Independence,
Mo., 14th, 1833; 7.50 at Thomson, Ga., 23th, 1837; 7.50 at
Smithville, Ga., 12th, 1884; 7.50 at Fort Ripley, Minun., 18th,
1867; 7.33 at Wilimingtoa, N. C., 15th, 1836; 7.21 at Carthage,
Mo., 24th, -1836; 7.00 at Grace, Ohio, 9th, 1888; 7.00 at
Hulmeville, Pa., 26th, 1879; 6.00 at Russellville, Ark., 29th,
1889; 5.38 at Manhattan, Kaus., 23d, 1889; 5.16 at Rock
Island Arseunal, Ill., 13th, 1889; aud 5.00 at Fort Clark,
Tex., 10th, 1884, .

Precipitation to equal or exceed 1.00 in 1 hour was reported
at 11 stations in La., and on 9 dates, the 3d, 7th, 8th, 15th,
16th, 18th, 19th, 21st, and 26th; at 7 stations in Ga., and on
8 dates, the 2d, 6th to Sth, 14th, 17th, 18th, and 21st; at 6
gtations in Mo., and on 5 dates, the 8th, 9th, 12th, 15th, and
19th; at 6 stations in Ohio, and on 2 dates, the 1st and 24th;
at 5 stations in Miss., and on 6 dates, the 7th, 8th, 20th, 234,
24th, and 31st; at 5 stations in S. C., and on 6 dates, the 4th,

B5th, 9th, 16th, 19th, and 21st; at 4 stations in Ariz., and on | B2

two dates, the 29th and 30th; at 4 stations in Fla., and on 5
dates, the 3d, 11th, 24th, 26th, and 27th ; at 4 stationsin Ill., and
on 3 dates, the 14th, 23d, and 31st; at 4 stations in Kuans.,
and on 3 dates, the 3d, 14th, and 27th; at 4 stations in N. C.,
and on 3 dates, the 5th, 10th, and 29th; at 3 stations in Ky.,
and on 3 dates, the 8th, 15th, and 23d; at 3 stationsin N. Mex.,
and on 3 dates, the 2d, 16th, and 31st; at 3 stations in Pa.,
and on 2 dates, the 15th and 17th; at 3 stations in Tenn., and
on 3 dates, the 2d, 8th, and 14th; at 2 stations in Ark., and
on 2 dates, the 7th and 14th; at 2 stations in Nebr., and on 2
dates, the 19th and 20th; at 2 stations in 8. Dak., and on 2
dates, the 20th and 21st; at 1 station in Ala. on the 27th; at
1 station in Iowa on the 22d; at 1 station in Me. on the 8th;
at 1 station in Micli. on the 14th; at 1 station in Minu. on the
13th; at 1 station in N. J. on the 17th; at 1station in N. Dak.

2

on the 10th ; at 1 station in Utah on the 28th; at 1 station in
Va. on the 18th and 24th; at 1station in W. Va. on the 15th;
and at 1 station in Wyo. on the 4th. Among the heavier rain-
falls reported for 1 hour or less are: 1.00 in 15 minutes, at
Rancocas, N. J.,17th; 1.50 in 20 minutes at McAllaster, Kans.,
3d; 1.50 in 20 minutes, at Red Cafion, N. Mex., 31st; 1.25 in
20 minutes, at Vienna, Ohio, 1st; 2.50 in 30 minutes, at Wilkes
Barre, Pa., 15th; 2.01 in 30 minutes, at Benton Harbor, Mich.,
14th; 1.90 in 33 minutes, at Ash Canyon, Ariz., 30th.

In July of preceding years precipitation to equal or exceed
1.00 in 1 hour has been reported for 17 years in Kans.; for 16
years in Pa.; for 15 years in Iowa; for 13 years in Ill. and
N. C.; for 12 years in Iund., Nebr., and Tex,; for 11 years in
Fla. and Mich.; for 5 to 10 years in Ariz,, Ark., Colo., the
Dakotas, Fla., Ga., La., Md., Mass., Mich., Minn., Mo, N. Y.,
Obio, 8. C., Tenn., and Va.; and for 1 to 4 years in Cal., Conn.,
D.C., Ind.T.,Ky., Me., Miss., Mont., N. H., N. J., N. Mex., W,
Va., Wis.,and Wyo. Instatesand territories other than those
named precipitation to equal or exceed 1.00 in 1 hour has not
been reported for July of preceding years. Among the heavier
rainfalls reported for this period in July of preceding years
are: for 10 minutes, 1.30 at Huron, 8. Dak., 26th, 1885; 0.67 at
Dubuque, Iowa, 2d, 1889; 1.22 at Albany, N. Y., 10th, 1876;
and 0,50 at New York City, 27th, 1880. For 15 miunutes, 1.08
at New Market, Ala., 12th, 1889; 1.20 at Philo, Ill., 8th, 1888;
1.56 at Amana, Iowa, 31st, 1878; 1.40 at New Orleans, La.,
Gth, 1889; 1.00 at Saint Louis, Mo., 5th, 1848; 2.25 at San-
dusky, Ohio, 11th, 1879; 1.00 at New York City, 13th, 1880.
For 20 minutes, 1.90 at West Leavenworth, Kans., 21st, 1887;
2.00 at Ambherst, Mass., 16th, 1879; 1.20 at Dunbarton, N, H.,
27th, 1887; 1.00 at Fort McKinney, Wyo., 8th, 1888; 1.00 at
New York City, 16th, 1871; 1.03 in 21 minutes, at Saint Paul,
Minu., 29th, 1884. For 25 minutes, 2.40 at Indianapolis, Ind.,
12th, 1876; 2.00 at Urbana, Ohio, 10th, 1879; 1.78 at Wells-
borough, Pa., 16th, 1880. For 30 minutes, 3.50 at Logansport,
Ind., 7th, 1879; 2.00 at Nashua, Iowa, 3d, 1882; 1.65 at Esca-
naba, Mich., 2d, 1872; 1.58 at Palestine, Tex., 6th,1888. For
40 minutes, 3.49 at Jacksouville, Fla., 6th, 1886;. 3.40 in 1 hour
at Lansing, Mich.,21st, 1883; 5.16 in 1 hourand 30 minutes at
Rock Island Avsenal, Ill., 13th, 1889; 5.10 in 1 hour and 45
minutes at Tucson, Ariz., 11th, 1878.

O Table of excessive precipitation, July, 1890.
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£5 hours. | our.
State and station. ,,,g’e - Q
=
o . < ® .
< | E > 8| E %
X9 < = < = <]
Alabama. Inches. | Inches. Inches) h. m.
COlUMDBIADN . \0eeeeerererreesansssasersssssaoslsrarians 3.80 24 [eonesafeananafosanen
ﬁu{)qlllln ...................................... | 10.€9 RESIPIRRIEY L St O R
Pineappls . RO OO TSI flae ey
Tuscumbia ... J 2.80 24 [ersece]evenca]onenes
Valley Hend.ooueiuiererriasronsinnsoneonsenss leverens 4.00 24 [cerielinenasfenenns
Arizona. ’ L 033 0
B ; 1 00 29
130 30
1 00 30
Arkansa |
Forrest City ...cvuvvererenonnnes eeesens T P FR T T YT RSP PP 1.00 | 1 00 14
Fort Bmith'.......... P l ........ 2.10[ 1 00 7
Connecticut. | ’ . .
Fort Trumbull 2.50 17 [eeeseefescensfonans .
Hartford (2)..v00000unn... ' 2.75 25 [ceaseafesncra]scscoe
New Haven,... z.gg 25 [eecorifenserefonanns
Wallingford...eeveenerencnns 2. 35 [eeoerefocncsafonavaa
4 3.ég 3 3 PR PN P
2.
Fort Barrancas ggg ' :3 } covefvesrec|oonans
. 22-23
GRINGBYVIIIO. ..ot iviieivrinrennssrnconorrencolionerans 2.85 | 22-23 [e<veve]oncnn.[ecnoea
Homell)and 0 S e I T 1.30 30 3
L 1.05 | 0 g0 23
Jupiter..... 1.40 | 1 05 1x
Madison.. H ETTTITT PO POPIN FRDTET FIURE M
Manatee....... 6.24 L N EEE R T CRTE Y] ST
L J S P 2.61 10 [eesessieesnosfonasns
Do...ceer.en ‘ee PN 3.03 | 20-21 |.evees l ............
Merritt's Island...... N O IR IO 190 | 1 00 ay
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Table of excessive precipitation-—Continued. . Table of excessive precipitation—Continued.

]
" Rainfall of 1 inch,

or more, in one
hour.

Rainfall 2.50
inches, or
more, in 24

hours.

Rainfall 2.50 | Raintall of 1 inch,

inches, or or more, in one

more, in 24
hours.

State and station, State and station.

Monthly rainfall
10inches, or more,
Monthly rainfall
10inches, or more

Amt,
Day.
Amt,
Time
Day.
m
Day.
Amt.
Time

|
Mississippi—Continued. | fnches. | Inches. Inchesi k. m.
Moss Point. . .
Pearlington
Port Gibson
Vicksburg..oeeeeeveanes
Missouri.

Florida—Continued. Inches.
Pensacola ......... veus .

0.0,
Saint Francis Barracks.....
Tallahassee .........

TANPA cevveerrsosnssss 11.9I Auslin ....veinnecenionnnene 15
Georgia. Bradleyville .
Atlanta...... sebeesetasesesesretcnsovassoatesslenecione Eldon........ 21

Augusta....
Bainbridge .
Blakely ....
Camak ...

Glasgow......
Grand Pass......c.ceeueees .
Trontnn .o.eveevecenecacnes
Jotferson Barracks........
Kanaas City..ocoevvneieenane.

veereses| 1.02 | O 5O 1
23 | teeeleeennn] b4

cesvenes 115 | I 0O 12

ceeesee i 144 | 1 20 15

20 [veeroavecnss

$517:1 S
1.25 | 0 30 6 | New Frankfort

1.14 | 0 30 21 | SArcoxi€...ceieueeiones
8 O D . ¥ 1 1) ¥ T O T R P R R
1 00 7 | Fremont ...
o 30 14 | Kimball,...
cessseleseses |Omaha ......een.

I8 i..peanjecone.

cetssssst 1.05 | I OO 15

4 19 [ceveantoannedd iy,
3
. 1.49 | 0 45 19

Marietta ..... Plattsmouth.... .

Milledgeville Syracuse ... .1 2.68

Monticello . alentine .... e q 0 2.52
Weeping Water......... . S 2.50
Weston .oveveeeennns teererscrensssinsesasennsiescecene| 2,58

Quitman (2 New Hampshire.

Savannah, Antrim...oeeeevvesecnscnnes teeresstasesnesseiesenscns| 3,20

Beardstown ............. . . . 3.50 15 |eeecelonenns
CAIT0 c.ovvevvanonanse . . . . . . 024 23 | Fort Wingate .............
cersresel 8000 31 1500! 415 st Red Cafion . .vvvieiiiasiineniinnee
velererrrse]irarioes| To00 | 0 38 14 New York.

2,00 | 1 0O 14 | Boyd’'s COrNers ...ocevivrtsicasersasssocosonee
ceeeseleeeacelisa... | Constableville...

RUBNVIIIO v vuerronreronsrnrenvnsssssneennrs
India

MATONRO. ecerrecrsecescsscrsessssrseosssssnss| 10.90 0o
Princeton . vesesass] 3¢ 23 .
-1 7 2 Y PP 2~2; 23 feseone|ecavoefeenaan

Towa.

23 [eesese]erocecfoannns

West Point...oeveeersseceseerccnrecroccrnnass|osoceee
AftON. . ievieieireninncnsisontiieerairasocnnnnjorsccasafesescece]iiieecas| 1.10 | T 0O 22 North Carolina.
Eagle Grove. ve| 3.00 | £ 70 RPN (RPN I Br{sonCity.......................................... 2.90 [ 7 N

. GIONWOO cvvrvrrrrssersavescosrnsaneesnsascos|oosnsses]| 3:00 Goldsborough .

K Hatteras ....

veseeess] 1,90 | T 0O 27 | New Berne .

veveesest 162 | I 30 14 | Raleigh ....
15-16 [eeeeesfeseses]so.... | Bouthport

veesesss| 1.50 | O 20 3 0... .

3 |ceeereleceicfass.. | Wilmington..... teereinanas veseessisacracssres|esarosel  2.74 29 1 1.30 | 1 00 29

14 | 2. 4 - North Dakota.

22 . | Fort Pembina...........

b (- R EET TR POT

deeveossafessecnaaiorerens| 1.04 | O 55 10

Falmouth (1,..
Frankfort (2) .
Harrodsburgh.
Shelbyville....
8outh Fork..........

Cleveland ..
Columbus B
Gratiot....coeevunns
New Comerstown....... .
Vienna .,.c.eovieieivensan
105 B| WOOSLOr tvvvveeriersonssccncsscecssassscnsose
0 20 3 Pennsylvania.
. 2.50 cevossfecerre]ocass. | CANDONBDUTEN.ccvtiiiirierrerrireronerecrsneeesrossesfennncene
Cameron ...ce..... 2.80 27 [eeeevefecsocefias.s. | West Chester ........,
i vesssass| 240 { 2 IO 19 | Wilkes Barre .....

3.10 25 [eeesns]enence]ruanas Soutk Carolina.

sesverceliinniaee| 1.38 | T IS 26 | Blackvillo..ovoeeieaivrsaoserssossnososssosenelesesesasl 2.85 28

OOmOmM™
88588

ceree

8L R2BBBSE

R

esecvren escsresscssccancfsorrrnne 335

Edgard ....cocece0neeens

Jackson Barracks..... o 30 15 | Charleston .. 12.87 6.07{ 27-28 | 1.28 | I 10 9
L I 1 00 16 | Hardeeville . veees 1.07 | © 30 4
Luling ... o 30 21 Do..... . 2.05 | 0 45 16
Monroe...... 120 18 { Port Royal .......... [ PP P
New Orleans ...... . . 0 30 7 | Saint Georges ....... 2.00 | 2 00
Paincourtville .... ceeesersliieense.| 1.18 | 0 50 15 | Statesburgh......... 1.26 | 0.57 19
Pl 3.00 23| 2.20 | I 00 7 | 8impsonville...... tevaseseonsrrsssansnsaceseslosraces]  2.09 7 N PR P P

Port Eads...ccviveveneercnnss

Sugar Experimental Station.
Maine,

Orono ..oeeeveressoeses

2.57 F1-3 PR PO . South Dakota.
veevesss| 1.26 | I OO 7| 8eranton ..eieeiiiiiiiiiiieciiiieriecrieciennsfesroceie]ieciiien]osncanas

YanKton.eoeieretoceeeescassnrcessssecccrosrse|eoroseas 2.70 | 19-20
sesesseeliianiaes| 1023 | 1 00 8 Tennessce.

kol
£
°
-
S
]
"

assachusetts,
Amherat Experimental Station (1)
Ludlow (I)...se0
Nantucket ..
Northampton .....
Bpringfield Armorlr

Benton Harbor.. vosesseafssececesliiasesa] 2,01 | O 30 14
Cheboygan ...... 6.34 7-8 {eveoee|eeccesees... | Greeneville .......
Lathrop.ceeeasesssecoocosocresncansoncssoancalessoeans| 3161 22723 [.0o.]oooiil]oria.. | Jacksonborough ........
Minnesota. Kingston(1) ...... sesssssssennn
Red Wing.oooer oreeemcrorsreosnnnareecconns|eoensons]oedoreesfinnnian] 118 | 1 00 13| Lynnville coiceieenisiiiierencecrsiosarccscescfecensasafernsssssfesseensc| 1.33 | 1 00
- . Mississippi. o Texas.
BoODeYille .eicrerierennrreniassrrorassensnsfoeseeess| 373 13 |eeveeefecrvesfoennes | Edinburgh &oeeiiiieiiiierinienineiirriiins|iainiens|  2.81 25 lesoseelenenns
Corinth ......... terese cevesess| 2.58 24 |eeecen]eeeees]euos,. | Fort Brown . 26
Hattiesburgh... 10.42 2.60 20| 260230 20 | Merkel.....
[P ceeeeses| 310 24 [eoeerefensnncfocaoes | WBLO (2) cieerseeeresecsiorrsrsresssacasisasoa]esnsrons
Do..eeeesss veesf 2.8§ 25 leaee
Holly 8prings (2) . cees| 3025 2 |ecececfererec]oreces | JI0BEO cevrescserernressecsrsorsanesasssorsacaslasesscaslerarsoaslessscses| 200 | I 00 28
Louisyville ........ ceeefecesiicsfiiianans| 150 1 1 30 23 .
B T O P N R TR 24 Mount Killington.......c.oeeeevveeecrnccrsecsloceeecsdd  2.54 2-3 lieeseeleconas

2.82 26
2.95 25
2.57 29 |.
2.85 26 |.
2.97 25

50
.00 4
S0

3 leeeresfooniiefernnnn

cscese



JoLy, 1890,

MONTHLY WEATHER REVIEW,

181

Table of excessive precipitation—Continued.

=g R
g5 | Rainfullzso | painfall of 1 inch,
EE 3 or more, in one
=3 more, in 24 hour
. =3 hours. .
State and station. g
—
s= .
<0 3 . < .
S | E > I E|E| %
=9 | . < & <& | &
- 7
Virginia. Inches. | Inches. Inches; h.m.
Cape HenIY cvvveieierrrccrsectorrececasonsss 4-46 | 28-29
Fall Creek Depot
Do.cvrieereaannns
Norfolk .cooeeeeeeanen
@lenville
Parkersburgh
ler Creek...

itinois, . |
=Y | R P 382 I3-I14 ceeeeelireniaennnn.
Cockr Wors Vork | ; |
TUBE .evsoarsransrcnoesnnsesnoscsonassnaonane sosssnon 2.62 O S P
Bonth CaniBteO....vrieeeririiareiiianescinnss|ionansesfonaones lvee oen 212|100| 12
Wisconain, | '
POLOBE vverreneeres sereennrecenrosieisosses sfeoserrosfenacsanaliiiaiie, 1.00 | 015 | 3
Oregon. . )
Caseade LOCKS civvineiiiiieieiiiinieiiinonefosncenes 3.1 18 eeeideaan.. jresees
Reports received too late to be used in general discussion for Jaely, 1890,
; ' ; !
Arkansas | : i |
Lonol§e ...................................... reeeeeer ; gg 12 ig RPN TIEEY feveees
OYB coevrrvaarscsssssocsosossasssscsrocrse lvevenes . =13 eeenns vaenne [P
Osce Kentucky. | i |
OWEDEON .coovereioeeistorinsceictsssosncnss serossns 3-30 23 vevonaloenaes Ceeseee
Mexico. : |
GUANAJUALO . ccoveereercrrrerrosrsocrscrosassns | ........ 280 | 27 leveeniiineii i,
Y ) P N [rromereee e 142,030 24

Yy SNOW.

Trace of snow fell at
at Calais, Me., 20th. .
\HAIL.

Description of the more sévere hail storms of the month is
given under ¢ Local storms.” Hail was reported as follows:
1st, Ohio, Oregon. 2d, Colo., Md., N. Dak., Obio, 8. Dak., Tenn.,
Va., Wis. 3d, Colo. 4th, Ariz. 5th, Ariz, and Minn. Gth, N.
Dak. 7th, Wis. 8th, Colo., Ill., Ind., lowa, Mass., Miun., Nebr.,

ount Washington, N. H., 19th, and ;

N.H., N. Y., Ohio, Pa., Vt., Va.,, Wyo. 9th,N.C., Va. 10th,
Minn. 11th, Nev. 12th, Ill., N. Dak., S. Dak. 13th. Minn.,
N. J. 14th, Ill., Mass. 15th, Colo., Pa., Vt. 16th, Oregon,
8.Dak. 17th, Colo., Ill., N. J., Ohio, Oregon, Pa. 18th, Colo.,
Nebr. 19th, Coon., Mass., N. Y., Vt. 20th, Mass. 21st, Colo.
22d, Colo., Minn., Nebr., N. Dak. 23d, Colo., Ind., Wis. = 24th,
Colo., Mass., N. Mex., Ohio, Oregon. 25th, Mass., Minn., N,
Mex., Pa. 26th, Mass. 27th, Ariz., Kans. 28th, Ariz., Colo.,
Minn., Utah. 29th, Ariz., Kans., Minn. 30th, Ariz., Nev.,
N. Dak. 31st, Colo., N. H., N. Dak.
SLEET.

Sleet was reported at HUron, S. Dak., 2d, and at Mount
Washington, N. H., 20th.
O MAXIMUM RAINFALLS IN ONE HOUR OR LESS,
The following table is a record of the heaviest rainfalls dur-

.ling July, 1890, for periods of five and ten minutes and one

hour, as reported by regular stations of the Signal Service
furnished with self-registering gauges:

Maximum fall in—
Station. g
s min. | Date. xomin.| Date. | 1hour.| Date.
X Inch. Inch. | Inch.
Biamarck, N.Dak.....co0vveoiesionneees 0.06 7 o.12 - 7| ©o65 7
BOSUON, MBBE «.ovv vreoreireieieenoos 0.1 26| o0.28 26| 0.8 26
Buffalo,N.Y.......... 0.1 17 0.25 17 0.25 17
Cincinnati, Ohio .......... o.10 23 0.12 23 0.26 23
Chicago, 111 .........cuuu.. c-40 14 0.56 14 1.04 14
Cleveland, Ohio 0.20 I 0.35 1 1.085 1
Denver, Colo .., 0.03 22 0.07 22 0.26 22
Detroit, Mich, . 0,25 1 0-4 1 0-§0 T
Duluth, Minn .. 0.2§ 3¢ o.g,g 30 0.85 30
Dodge éif.y, Kana . L2 PP € e 0.10 8
Galveston, Tex.... 0.15 24| o.25 | 241 0.55 24
Jupiter,Fla ...,... 0.43 21 0.65 i 21 1.30 11
Marquatte, Mich 0-30 7 0.45 7 0.75 22
Memphis, Tenn... 0.10 17 0.18 17 0.35 17
New YOrk City....vcivurrecrieccnnscme 0.12 25 0.18 2§ 0.54 3
New Orleans, Lo.....ceceeeenneecoecees 0.25 7 0.32 16 1.00
NOrfolk, VA, uuveerurenrnrsnenansenacons 0.35 18 0.50 18 0.82 2&
Omahn, Nebr....oovvesrreocescrssnses|sonaserslovaronssloierereclioreserefonssnnsd]iresnns
I l’hllade(liphia, ) 3 S 0.13 26 0.24 26 0-56 26
Portland, OrCZOMN. . veraaereseroscrascras 0.03 8 0.0% 8 o.10 8
Savannah, Ga ...... 0.40 8 0.70 8 1.0§ 8
San Diego, Cal..,,. | T T feevecees T feeseress
San Francisco, Cal LS PR, L L P
Santa Fé, N. Mex.. o.10 1| o5 | 1| ous 19
Sugnt LOUiB, MO vevrvvrrnoeencrrnoeenees] @ leceeress LR PO 0.14 12
Snint Paul, Minn .. o.12 25 0.15 | 25 o.gg s
Washington City..... 0.30 2 0.57 2 o. 2
Wilmington, N.°C.... 0.20 18 0.35 | 18 1. 30 29
# Not sufficient to register. t No rain.

w .
0 s

The prevailing winds during July, 1890, are shown on chart
ii by arrows flying with the wind. In New England and the
middle and south Atlantic states the winds were mostly from
south to west; over the Florida Peninsula, easterly; in the
west Gulf states, the Rio Grande Valley, the Missouri Valley,
and on the southeast slope of the Rocky Mountains, south to
soatheast; in the Ohio Valley and Tennessee, south to south-
west ; in the lower lake region and over the northern plateau
'région, southeast to southwest; in the extreme northwest,
goutheast; on the northeast slope of the Rocky Mouutains,
over the middle plateau region, and on the middle and south
Pacific coasts, southwest to northwest; on the middle-eastern
slope of the Rocky Mountains and over the southern plateau
region, southerly; on the north Pacific coast, north to west;
and in the east Gulf states, the upper lake region, and the
upper Mississippi valley, variable.

¢ HIGH WINDS (in miles per hour).

Wind velocities of 50 miles, or more, per hour we{'e reported.

at regular stations of the Signal Service as follows: 4th, 52,
ne., at Chicago, Ill. 7th, 75, nw., at Moorhead, Minn. 9th,
75, nw., at Mount Killington, Vt. 3lst, 80, w., at Mount
Washington, N. H.

o LQOAL STORMS.
: On the afternoon and evening of the 1st heavy rain and
! thunder-storms, attended in places by hail, occurred in various
sections of Ohio, causing great damage to property and
crops by flooding streams, etc. On the 2d a severe thunder-
storm, with heavy rain, prevailed in northeast New Jersey;
the operation of electric wires was interrupted, and a number
of buildings in Paterson were struck by lightning. A ¢loud-
burst in the mountains washed out the tracks of the Texas
Pacific Railroad in El Paso Co., Tex., on the 3d. A heavy
gale prevailed over Lake Michigan the night of the 3d and dur-
Ing the 4th, causing some damage to shipping. On the 4th a
heavy rain storm occurred at and near Mjlfgrd, N. J., in the
afternoon, flooding small streams, drowningdone child, and
causing loss to live stock, buildings, and croply to the extent

dated the 5th, stated that heavy rain had caused immense
damage in that section, and the loss by flood in the

gum Valley, Ohio, was estimated at $500,000. On the
beayvy thunder-storm, without rain, passed over Spartanburgh,
8. C.; at Campobella, 8. C., rain fell heavily, badly washing
lands and carrying away dams in that section. On the 7th
one of the most terrific thunder-storms in the history of that

skin-

i‘

of about $100,000. A report from Parkersburgh, W, Va.,J‘



